The main purpose of this study is to investigate the relationship between intellectual capital and financial performance of financial companies listed in Borsa Istanbul, using data of 44 listed companies over 2004-2015. Value Added Intellectual Coefficient (VAIC) method is used as a measure of intellectual capital (IC). An OLS regression is utilized to examine the impact of intellectual capital; Human capital efficiency (HCE), Structural capital efficiency (SCE), and Capital employed efficiency (CEE) on market performance, financial performance, and productivity performance. The findings show that HCE has a positive significant relation with ROA after the crisis and with ROE before and after the crisis. SCE show a positive significant relation with PE and ROE after the crisis and a negative significant association with MB after the crisis. Regarding to CEE, the results show that it has only a positive significant impact on MB after the crisis and a negative significant influence on ATO after the crisis. Generally, VAIC has a negative significant relationship with ATO before the crisis and has a positive association with ROA after the crisis, in addition to a positive significant influence of ROE before and after crisis.
2.LITERATURE REVIEW
The first empirical study of intellectual capital has been conducted by Pulic (1998) , which examine the effect of IC on firm performance. Pulic (1998) created a new method using accounting tools to measure IC and companies' financial performance. It has opened the way widely for researchers from many countries to measure IC efficiency for banking and other sectors (Abdulsalam et al., 2011) . Bontis, (1998a) shed some light on the development of some terms and measurement models relating to IC and its effect on firm performance.. Luthy (1998) presented an operational definition of IC and a framework for classifying and identifying the various elements of intellectual capital. Moreover, the paper explored several methods measuring IC and its components, as well as, measurements of organizational levels. Bontis et. al., (2000) studied the effects accounting IC components (HC, SC and relational capital) on performance of Malaysian service and non-service companies. They revealed that HC and relational capital have positive impact on the service sector. Another study conducted in Malaysia by Muhammad & Ismail (2014) examined the effect of IC efficiency on performance of financial sectors. The results pointed out that the banking sector is depending on intellectual capital more than the brokerage sector and the insurance sector. Moreover, the findings showed significant positive relation between IC and ROA. The study also pointed out that the Malaysian financial sector relies on financial and physical capital more than intellectual capital in creating market value. Goh (2005) documented similar results who documented that Malaysian banks, which have good financial performance, have low intellectual financial coefficients. El-Bannany (2012) analyzed the effects of the recent economic crisis on IC in UAE banking sector by the use of multiple regression analysis over [2004] [2005] [2006] [2007] [2008] [2009] [2010] . The findings showed significant effect of the recent economic crisis and the market structure on IC. In addition, the findings indicated that the independent variables (IT investments, size, barriers to entry, profitability, risk, age and listing age) are important and positively affect IC performance. These results are fully compatible with the findings of El-Bannany, (2008) , which was conducted in the UK banking sector over the period 1999 -2005 . Shih, et. al. (2010 examined correlation between knowledge creation and intellectual capital in Taiwan's banking sector. The results showed a positive impact of knowledge creation on HC, SC and customer capital. In addition, HC performance showed significant effect on customer capital and SC. Moreover, customer capital positively influence structural capital and banks with high human capital has good operational efficiency. Mondal & Ghosh (2012) explored the relation between IC and performance in terms of ROA, ROE and ATO for 65 Indian banks for 1999-2008. The findings highlighted significant relation between IC and firm profitability (ROA and ROE) and productivity performance (ATO). They also added that human capital has a major effect on banks performance. These findings are parallel with Kamath, (2007) that indicate that foreign banks show perfect use of HC to create value, whereas public banks rely on CE to achieve good performance. Mention & Bontis (2013) analyzed the relation between IC and its components with banks performance in Luxembourg and Belgium. The findings show that human capital affects banks performance directly and indirectly, whereas structural capital and relational capital both presented insignificant positive effect on banks performance. Mavridis & Kyrmizoglou (2005) discussed the effect of IC components on Greek banks performance. Seventeen biggest banks have been analyzed over the period 1996-1999 using a predictive (regression) analysis. The findings presented significant positive relation between value added and human capital and physical capital. Similarly, significant positive correlation has existed between value added and gross profit, net profit. Joshi et al. (2010) explored the relation between IC ( and components) and banks' performance over the period [2005] [2006] [2007] using the VAIC TM model. Significant relation between HC and value creation efficiency has been reported, where human capital efficiency is relatively higher than structural capital efficiency and capital employed efficiency. Moreover, bank size, number of employees, and shareholder equity has no influence on IC performance of Australian banks Cabrita & Vaz, (2005) studied the same topic for the Portuguese banking sector. The results indicated a significant and positive relation between IC and banks performance. In addition, the study found that value creation exists when the IC elements interact, which means that more the interaction among IC elements, the more value is created. This results are completely compatible with the findings of a study conducted by Cabrita & Bontis (2008) , who showed that human capital is an important part of IC that helps banks understand how can employees create value. Holienka & Pilková (2014) explored the impact of IC and its elements on firm performance before and after the crisis on SMEs in 10 different sectors in Slovakia by using the VAIC TM model. Panel data consisting of 2008 (pre-crisis year), 2011 for (post-crisis year) was utilized to analyze and compare the differences in the impact of IC on SMEs performance (ROA). by using a regression model, the results showed an increasing role of IC in predicting firm's financial performance in the postcrisis period compared to the pre-crisis period. Furthermore, the results indicated that IC in generally has a significant impact on firm performance, while its components (HC, SC, and CE) showed a different result. Similarly, Radianto (2011) results show that IC is positively affects bank performance (ROA) over pre and post-crisis periods. The study of Sumedrea (2013) is also partly compatible with Holienka & Pilková (2014) and Radianto (2011) , where the findings indicated that in the crisis period HC and SC play a major role in companies development, while financial capital is the important factor that affect firm profitability.
In Turkey, Ozkan, et. al. (2016) studied intellectual capital and bank financial performance (ROA) relation over the period 2005 and 2014 using VAIC model. The findings indicated that HC and CE both have positive influence on financial performance of banks (ROA). However, CE is affects banks financial performance more than HC. Yalama & Coskun (2007) reached similar results to some extent, where they found a positive impact of IC on banks profitability (ROA and ROE) in Turkish banks listed on Istanbul stock exchange (ISE) over the period 1995 . Calisir et al. (2011 
Research Methodology, Data Collection, Variables, and Hypothesis
The main purpose of this study is to evaluate the intellectual capital performance and its effect on market, financial and productivity performance of the financial sector companies (Banks, Holding and investment companies, and Financial leasing companies) listed on Borsa Istanbul before and after the financial crisis.
Data Collection and Methodology
This study is conducted on financial companies listed on Borsa Istanbul, with a total of 44 companies including 11 banks, 29 holding and investment companies and 4 leasing and factoring companies. Value added intellectual coefficient "VAIC" methodology was utilized to measure the impact of IC and its components (HC, SC, and CE) on financial performance (ROE, ROA and EPS), market performance (PE and MB), and productivity performance (ATO) on financial sector companies listed in Borsa Istanbul.
The study uses the linear regression model (OLS) to find the effect of the financial and to compare the impact of IC (independent variables) on financial firm's performance (dependent variables) between two periods; before the crisis period (2004) (2005) (2006) (2007) and after the crisis period (2010) (2011) (2012) (2013) (2014) (2015) . The variables of the studies are selected by following the literature. The variables used in the study presented in Table 1 .
EMPIRICAL ANALYSIS
The result of the first regression model is shown in table 2. The results show that there is a negative effect of the financial crisis on all dependent variables, which is significant on market performance variables of BM and PE. It also presented that there is no relationship between VAIC and its components and each of MB, PE, ATO, and EPS, hence there is a positive significant impact of VAIC and its component (HCE) on each of (ROA and ROE) only. Hints: coefficients of regression reported as standardized coefficients. *coefficient is significance at 0.05 level. VIF value for all control and independents variables are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE, SCE and CEE).
The result of the second regression model is shown in table 3. The findings indicate that FLEV has a significant effect on MB before the crisis, FAGE has a significant effect on PE before the crisis, and FSIZE has a significant effect on PE after the crisis. In addition, SCE has a negative significant impact on MB after crisis, and it has a positive significant impact on PE after crisis. Moreover, there is a positive significant impact of CEE on MB after the crisis. Hints: coefficients of regression reported as standardized coefficients. VIF value for all control and independents variables are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE, SCE and CEE). * Significant at 0.05 level.
Regarding to ATO, there is a significant relationship with all control variables, where, FSIZE is positively affects ATO before and after crisis, FAGE and FLEV have significant negative effect on ATO before and after the crisis. On the other hand, VAIC in general, has a significant negative impact on ATO before the crisis, while CEE has a significant negative impact on ATO after the crisis.
The results of table 4 show that, FLEV has a negative significant effect on ROA before and after the crisis, and FSIZE has a positive significant effect on ROA after the crisis. Regarding to ROE, it has a positive significant relationship with FLEV before the crisis and the same relation with FSIZE and FLEV after the crisis. Regarding to EPS variable it has a positive significant relation with FSIZE before and after the crisis, also it has a negative significant relation with FLEV before the crisis. Moreover, VAIC in general, has positive significant impact on ROA after crisis, and the same influence on ROA and ROE before and after crisis.
HC is positively and significantly affect ROA after the crisis, and the same effect on ROA and ROE before and after crisis. In addition, SCE has a positive and significant with only ROE after the crisis. Regarding to EPS, there is no significant relationship with IC or any of its components neither before nor after the crisis. Hints: coefficients of regression reported as standardized coefficients. VIF value for all control and independents variables are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE, SCE and CEE). * Significant at 0.05 level.
4.CONCLUSION
The objective of this study is to investigate intellectual capital and its components (human capital, structural capital and capital employed) relation on the basis of market, financial and productivity performance of the financial sector before and after financial crisis. The paper was conducted using data from 44 listed companies on Borsa Istanbul. Pulic's method VAIC was used as a measurement of intellectual capital. market performance was represented by (MB and PE ratios), (ROA, ROE and EPS ratios) were used as indicators of financial performance and ATO ratio was used as indicator of productivity performance.
Human capital shows more effective on value creation than structural capital and capital employed for the study period before and after financial crisis. HCE indicates a positive significant relationship with ROA after the crisis and with ROE before and after the crisis.
SCE has a positive significant relation with PE and ROE after the crisis and a negative significant association with MB after the crisis. Regarding to CEE, the results show that it has only a positive significant impact on MB after the crisis and a negative significant influence on ATO after the crisis. Generally, VAIC has a negative significant relationship with ATO before the crisis and has a positive association with ROA after the crisis, in addition to a positive significant influence of ROE before and after the crisis.
The findings of the study are consistent with the previous studies e.g. Bontis et al., (2000) ; Muhammad & Ismail, (2014) ; Goh (2005) ; El-Bannany, (2012); Shih et al., (2010) ; Mondal & Ghosh, (2012) ; Mention & Bontis, (2013); Joshi et al., (2010) ; Yalama & Coskun, (2007) . And partly consistent with the previous studies e.g. Holienka & Pilková, (2014); Sumedrea, (2013) and Radianto, (2011) .
This study has limitations due to the lack of data sources, where there are many missing values during the study's period, hence, the external validity was very weak. Therefore, the findings cannot be generalized for other sectors because of the differences in the nature of those sectors.
Suggestions for future research would be applying the study on other sectors, comparing between financial sectors in the region, and comparing between VAIC as measurement of intellectual capital with other measurements of intellectual capital.
